
C0K>3 COGETCMMX 
C0l»U;»lCTVf4ECMHX 



rOCVAAPCTBEmblPl HOMHTET CCCP 
nOAE/IAM H306P£TEHMj)H0THPfam«) 



SU„.. 1051222 A 



3CSII E 2t B 29/IOL 



OnnCAHME MSOBPETEHMfl 

K ABTOPCKOMV CBHAETEnbCTBy 



(21) 3460547/22*03 

\22) 01.07.82 

(46) 30.10.83. EiOA. M 40 

(72) B. n. HaHKOB. C. 0. rierpoB. M. /I. Kh- 

cenbMdH/ B. H. Mhumh h C M. Hkkmthh 

(71) BcecoioaHbfft NayMHO-Ncc^eAosaTeniiCKMft 

HHCTHTyr no KpenjieHHio- CKBajKMH h 6ypoBUM 

pacTBopaM 

(53) 622.248.12(088.8) 

(56) L narcHT CUIA N? 3175618, lui. 166-63. 

ony6AMK. 1965. 

2. ABTopcKoe cBHAereAbCTBo CCCP no aa- 
nBKe Ht 3288642/22-03, mi. E 21* ^ 29/10. 
1981 (npoTOTun). 



(54) (57) CnOCOB PEMOHTA 06)^AilH0FI 
KO/IOHHbl. BiciiioMaiotuitA cnycx b Hce ro4»* 
pHpoBaHHoro naTpy6ica h pactUMpeNHe ncftJien- 
Hero AO ANaMerpa odca^Hoft KonoHHU nyreM 
npoTHXCKH Mepea Hero HHcrpyMCKra, orAmoKh 
u^Ucjt TeM. MTO, c ueiibio noBuuicKHH HaAew- 
HocTH nepcKpuTHH HHTepsa^a ifapyiueHHH, 
onycKaioT AonoJiHHT&nbHuA ro(}>pHpoBaHHuA 
naTpy6oK h ycraHaBJiHBaioT c aaaopoW no Top- 
uy c ocHOBHfaiM. pacuiHpHiOT o6paiueHHyK> k 
ocHOBHOMy narpydKy KOHueByio MacTb Aono^i- 
HHTeAbHoro narpydica h CMeiuaiOT ero ao yno* 
pa B paHec ycraHOBAeiiHufis a aareM npfirnni- ' 
aaioT KHCTpyMeHT Mepea secb narpytex. 
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II «**/'i)*< |i>itiu ••I*.--. •» - .'''Ji v.. iJpit 

M|-|UU*\IMM MM .1I!K|U» l.illHI' ln rrpViMiriHlHTII 
|l i*Cu'i%,\\\U\ Ko.li.llH.IX VKH.IAMM MOtl^THMUM II 
KltflHOH |l}l«>MWIILtCIIIMH f H. R •l3CIMtH f M iipil 
K.'llillTn.1hM(»M pOMOIlIC MUOIIII. 

If iiuvTt*ii ciiiHi)6 \ct;iiiuhkii ri>(t)piiptm;itiii(i 

10 iinTpy6K;i b Tp\6a\ ii\icm pactiiiipciiiiM cro 
nocpiMi-TRiiM Bspuaa 

lic.VKTniKOM jaiiuoro cnocft6a fULiRCicn 
irif iKtH* KaMCCTWi peMOiira. 'ito o6i»jiciifloiVH 
ipyaiiOi'TbKi (iCiMrncHCitiiH paBiioMcpiioru pac- 
iiiiipciiMH ro<|ipiipoHaHMoro naTpy6Ka no Bccfi 
aiiim\ ripii citibHOM noBpoKjcHiiii Ku;ioHHbi 

11 Oaibutoil iie.iiMiiiiic 3ap$i;ia oCcaflnaR Kaitiii- 
ii:i MO)KeT 6wTb iiapyuieiia, a iiepaBHOMcpnoc 
paciiiiipciiiic iiaTpy6Ka iipiiBoaifT k vMCHhiiie- 
iiiiRi cro npoxiUMoro ccHCiiHn. 

HaiirMUCc 6Liit:«KiiM k iipexiaraeMOMy hu- 
•iflCTCM cii(h:o6 peMotiTa o6caaKofi KaioHHu, 
BK;iia«iavnuiirc cnycK b Hee rcxt^pHpoBaHiioro 
naTp>-6Ka it pacuiiipCHiie nocJiCAHero jio iifi- 
auerpa oTicaaHnH Kaioiiiibi nyreM npoTSDKKii 
Mcpc:« Hcro iiitcTpyMCVTa |2]. 

HejocraTOK lUBCCTiioro cnocoCa aaiciio- 
•lacTCR B Ma.ioA iiaae^HOCTii nepeKpuTiiH so- 
ma liapyillCHHH. MTO CRRSaHO C B03MO)KHOCTbK> 
C.iyMHCH B npaKTHKC pCMOHTB OdcailHUX KG* 

,101111. Koraa noc.ie ycraiiOBKii ro<t)piipoBaHHo- 
n> iiaTpyfiKii iicrcpMeTimHcx-Tb coxpaHHCTCfl, 
npiiMCM ioHH HcrepMeTimHOCTii, KaK npasiuio. 
Haxo.iiiTCR ncnocpeacTBCHHo Hail luii noa yc- 
TaHun-iniHiav panec naTpy6K0M. JliiKBHiiiipo- 
narb ^fv HerepMrfiiiiiiocTb momho TOribKO ny- 
TCM ycTaHOHKii aonajiHiiTeiibHoro narpyftKa s 
cryK K VMe ycfaH0B.ieHHOMy. 

Ue.ib H3o6peTeHHsi — noBuuieHHC HaaeiK-. 
iKicTii ncpcKpuTHn HKTepBafla HapyuieHNB. 

nocTaB.icHHasi uejib aocTHraeTCH tcm. mo 

B CfKK*o6c pCMOHTa qdCBAHOH KOnOHHU. BIC/IIO- 

MBiomcM cnycK b hcc ro<t>piipoBaHHoro naTpy6- 
K7k II p2iciiiHpcMiic nooio.iHcro AO jiHaMeTpa o6- 
caAHOH KaiOHHM nyTCM npoTn>KKH MepC3 Hero 
HHCTpyMCHia, cnycKBiOT aonojiHHTe;!bHbiH ro<})- 
pHpoBauHhiil naTpy5oK ii ycraHaBJiMBaiOT c 3a* 
3opoM no Topuy c ochobhum, pacLunpniOT 66- 
p;iiueHHyio k ocHOBiiOMy naTpy6Ky KOHueByio 
MacTb aonojiHiiTeabHoro iiarpyCKa ii CMeiuaioT 
ero jio ynopa b paiiec ycTaiiOB/teHHUH* a .sa- 
TCM iipoTflniBaioT KHCTpyMeirr Mcpes eecb nar- 
py6oK. 

45 

Ma 4>iir. I -5 noKasaHa nocieAOBaTejib 
WHTTh YCTaiioDKii aonoiiHHTenbHoro naTpy6Ka 
Haa ocHOBiitSM; Ha ^hv, 6—10 — to )Ke. npn 
ycTamiBKc AonaiHHTe.ibHoro naTpy6Ka noa 
ochobhum; Ha it>Hr. 11 ceMeNHe A— A Ha 
(|)irr. 3. SO 

C11CK06 BiciioMaeT nocjieAOBaTCJibHocTb one- 
paiiiiH c HHCTpyMeHTOM I, HanpuMcp. c pa/iH- 
a.ibiio pariiiHpniomHMcn kohuom. MHCTpyMCMT 
oitycKaiuT R i'KBawHiiy hb Tpy6ax 2 k MCCTy 3 



tf.ip\ nU'MM*! .l.:i'«*M K«*.|iMlfll4 % .!• MM >. IIMt MMI. 

wuw r<ut>pMf>«»p;uMiiJM iiaipy^*K<iM I m viiofHiV 

II<K\nMOBaUMb»liKII. iMIopaUMff lin illiHU^X 

npH pj6<irc ciiH.iy RBcpx ((|>Mr.*l fi) >Vi.i 
^ H0H.ICHHMH paHcc luiacTupb b hiuc r4Nt)pii|Hi- 
' BaHHoro n3Tpyr>xa 6 3aHiiMacT iHuo^KCHifc. iu> 
Ka3aHHoc Ha 4**1''. I . h Hapyuieiiiic 3 o6caaHi>H 

KaiOHHbl OCTaCTCH HCItepCKpfalTblM. HaMHHaH OT 

.raiOBM ruTacTbipn 6 n Bhiuie. ilono.iHHreab- 
HUH roit»pHpoB9HHfaifi narpvdoK 4 onycKacTCH 
10 K paHce ycTaHOB.ieHiioMy iMacTMpio 6 c hh* 
TcpBa.iOM oT Hcro no Topuy. 

3aTCM B Tpyftax 2 co:iaaiin m:i6wtohhoc 
viaaieHiie }KHaKi»cTH. paanoc 1/3 pa6oMcroaaH- 

•leHMR. B 3TO BpCMfl HHCTpVMCHT I pacUMipHeT 

,^ iLidcTupb B npeacnax. noKasaNiiux nn ^\\t. II. 
t. e. He noAHOCTbio. CiiciuieHHc fuiacrupsi c ko- 
•loHHofi itpoHaoAAei .THHib-no BuciyiiaM. flpn 
seen 3TOM npoTSDi^Ka HHcrpyMeirra I b luac* 

TbipC {^Mt. 2) COCTaB.1RCT HaMB-lbHyiO MaitTb 

cro jtiHiifai. HTO no3Bo.iHT .icrKo caRHHyTb ero 
20 BHit3 ynopoM 5 ao KOHTaKTa b paiiee ycTaiioH- 
.TCHHbifi n.iacTbipb 6 6c3 Hax.iecTKH (it^nr. 3 
H 4) H nepcKpbiTb HHTcpsaa MOKay hhuh ao- 
naiHHTe.ibHUM naacThipcM 4. 

flocac 3Toro aaaaeHHe MinaKocTH b HHcrpy- 
'MCHTC 1 KMVMzm ao HyaR. FaaHaabHbie Ha- 
rpy3KH iiHCTpyMeHxa 1 na naTpy6oK 4 yMeHb- 

iUaiOTCR. H OH nepeBOAHTCR B HBHaibHOi* IIO- 

ao}KeHHe (i)>Hr. 3). VnopoM 5 CMCiuaioT naTpy- 
60K 4 BHH3 AO ynopa B.panee ycTaiioB-ieii- 
Hbifi naacTupb 6. ncpeKpuaaR HHTcpnaa napy* 
uiCHtiR ((t>Hr. 4). Hmwhrr MBCTb naTpy6Ka 4 
ynHpaexcR b aepxHioio sacTb paHce ycraHOB^ 
acHHoro naacTupR 6. B mcctc coeaHHCHHR no- 
ayMacTCfl rcpMCTHMHoe coeaHiieHHc aayx toh- 
KocTCHHbix naacTbipefi h nocae 3Toro HKcrpy- 
MCHT I npoTRrHBaiOT Mcpe3 naTpy6oK 4 ao bm- 
35 xoaa H3 Hcro (<}>Hr. 5). 

B npOH3Boa4:TBe pa6oT no ycraHosKC naac- 
TfaipR B o6caAHoA KoaoHHC ecTb BapHaHT,.Kor- 
aa naacTbipb paciuHpRercR HHCTpyMCHTOM I 

CBCpxy BHH3. 

nocaeaoBaTeabHOCTb onepamiH no npea^ia- 
raeuoMy cnocoCy b 3T0M caysae aHaaorHHHa 
nepBOMy BapnaHTy. TOJibKO AonoaHHTeabHuft 
iiaTpy6oK 4 ycraHaBAHBaiOT 3aTR)KKofi Tpy6 2 
BBcpx AO ynopa b pance ycraHOBacHHbifi naac- 
Tupb 6 B o6caAHoA KoaoHHc ((t>Hr. 6-10). 

TaKHM o6pa30M. HcnojibsyR npea^iaraeMbiH 
cnoco6 coeaHHCHHR nAacTbipcA mo)kho robm* 
cHTb Haae>KHocTb nepcKpbiTHR napyuieHHoro 
HHTepBa;ia o6caaHOH KanoHHu. 

DpeaaaraeMUH cnoco6 ycTpaHRCT lioBTop- 
HOC ueMCHTHpoBaHHe o6caaHfaix koaohk Mcpea 
Ae4>eKT B KOaOHHC. 

ycTBHOBKa AonaiHHTeabHoro naacTbipR 3Ha 

MHTCabHO COKpaTHT H BpCMR. SBTpaMKBaCMOe 
Ma npHrOTOBJICHHC M jaKHMKV MBTCpHaaOB MC- 
pe3 AC<t)CKT B K0.10Mlie- 
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(54) (57) A METHOD FOR REPAIR 
OF A CASING, including lowering a 
corrugated sleeve into the casing and 
expanding said sleeve to the diameter of 
the casing by pulling a tool through it, 
distinguished by the fact that, with the 
aim of improving the reliability of sealing 
of the damaged section, an additional 
corrugated sleeve is lowered and placed 
with a gap between the end and the main 
sleeve, the terminal portion of the 
additional sleeve that faces the main 
sleeve is expanded and it is moved to the 
previously placed sleeve as far as it will 
go; and then the tool is pulled through 
the entire sleeve. 
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The invention [illegible] leaks in well casings in the oil and gas industry, in particular 
when making major casing repairs. 

A method is known for placing a corrugated sleeve in pipes by expanding it by means 
of explosion [1]. 

A disadvantage of this method is the low quality of the repair, which is explained by 
the difficulty of ensuring uniform expansion of the corrugated sleeve over the entire length. 
When the damage to the string is considerable and the charge is large, the casing may fail, and 
nonuniform expansion of the sleeve leads to a decrease in its flow area. 

The method that is closest to the proposed method is a method of casing repair 
including lowering a corrugated sleeve into it and expanding the sleeve to the diameter of the 
casing by pulling a tool through it [2]. 

A disadvantage of the known method involves the low reliability of the seal for the 
damaged zone, which is connected with the pos^bility of cases in practice of casing repair 
when a leak remains after a corrugated sleeve is placed, where the leak zone generally is 
located directly above or below the previously placed sleeve. This leak can be eliminated only 
by placing an additional sleeve butted against the already placed sleeve. 

The aim of the invention is to improve the reliability of the seal for a damaged section. 

The proposed aim is achieved by the fiict that in the casing repair method including 
lowering a corrugated sleeve into the casing and expanding the sleeve to the diameter of the 
casing by pulling a tool through it, an additional corrugated sleeve is lowered and placed with 
a gap between the end and the main sleeve, the terminal portion of the additional sleeve facing 
the main sleeve is expanded, and it is moved to the previously placed sleeve as far as it vwll go, 
and then the tool is pulled through the mtire sleeve. 

Figs 1-5 show the sequence for placement of the additional sleeve above the main 
sleeve; Figs. 6-10 show the same when the additional sleeve is placed below the main sleeve; 
Fig. 1 1 shows the A — ^A section in Fig. 3. 

The method includes a sequence of operations with tool 1, for example, with a radially 
expanding end. The tool is lowered into the well in tubing 2 to the location 3 
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of the damage to the casing, with additional corrugated sleeve 4 and stop 5. 

Sequence of operations according to the method when working from the bottom up 
(Figs. 1-5): The previously placed patch, in the form of corrugated sleeve 6, occupies a 
position shown in Fig. 1, and the damage 3 to the casing remains unsealed starting from the 
end of patch 6 and above. The additional corrugated sleeve 4 is lowered to the previously 
placed sleeve 6, with a gap between their ends. 

Then a gage pressure of the fluid equal to 1/3 of the working pressure is created in 
tubing 2. At this time, tool 1 expands the patch within the limits shown in Fig, 11 [sic], i.e., 
not completely. The patch bonds to the casing only at projections. For all that, pulling of tool 
1 in the patch (Fig. 2) occurs in the initial portion of its length, which makes it possible to 
easily move it downward by means of stop 5 until contact is made with the previously placed 
patch 6 without overlap (Figs, 3 and 4) and to seal the section between them with additional 
patch 4, 

After this, the pressure of the fluid in tool 1 is reduced to zero. The radial loads of tool 
1 on sleeve 4 decrease, and it is carried to the initial position (Fig. 3). By means of stop 5, 
sleeve 4 is moved downward as far as it will go to the previously placed patch 6, sealing the 
damaged section (Fig. 4). The lower portion of sleeve 4 rests on the upper portion of the 
previously placed patch 6. At the location of the joint, a leaktight joining of the two thin- 
walled patches is obtained, and then tool 1 is pulled though sleeve 4 until it emerges from it 
(Fig. 5), 

In carrying out operations for placement of a patch in a casing, one embodiment 
involves expansion of the patch by tool 1 from the top down. 

The sequence of operations according to the proposed method in this case is 
analogous to the first embodiment, except the additional sleeve 4 is placed by pullmg tubing 2 
upward as far as it will go to the previously placed patch 6 in the casing (Figs. 6-10). 

Thus by using the proposed method of joining patches, the reliability of sealing for a 
damaged section of casing can be improved. 

The proposed method eliminates repeated cementing of casings through a defect in the 

string. 

Placement of an additional patch also significantly shortens the time required for 
preparation and injection of materials through a defect in the string. 
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[see Russian original [see Russian original [see Russian original [see Russian original 
for figure] for figure] for figure] for figure] 



Fig. 1 Fig. 2 Fig. 3 Fig. 4 
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[see Russian original [see Russian original [see Russian original [see Russian original 
for figure] for figure] for figure] for figure] 

B B 

Fig. 5 Fig. 6 Fig. 7 Fig. 8 
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[see Russian original [see Russian original [see Russian original 
for figure] for figure] for figure] 

A— A 

Fig. 9 Fig. 10 Fig. 11 
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